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7KHUH KDYH EHHQ VHYHUDO VWXGLHV UHSRUWHG LQ WKH OLWHUDWXUH IRU WKH LPSURYHPHQW RI SURGXFW SURSHUWLHV ,Q WKLV
FRQWH[W %DUPDQ HW DO  SHUIRUPHG QXPHULFDO DQG H[SHULPHQWDO VWXGLHV RQ WUDQVSRUW SKHQRPHQD GXULQJ
VROLGLILFDWLRQ RI $ DOOR\ LQ WKH SUHVHQFH RI OLQHDU HOHFWURPDJQHWLF VWLUULQJ &KDNUDERUW\ DQG 'XWWD 
UHSRUWHGWKUHHGLPHQVLRQDOVWXG\GXULQJQRQHTXLOLEULXPVROLGLILFDWLRQZLWK1+&O+2VROXWLRQDQG3E6QDOOR\
.XPDUDQG'XWWDSHUIRUPHGPRGHOLQJRISKDVHFKDQJHSURFHVVDQGWUDQVSRUWRIVROLGIUDFWLRQLQFRQWLQXRXV
FDVWLQJ RI QRQGHQGULWLF ELOOHWV DQG XVHG $O&X DOOR\ IRU FDVH VWXG\ 7KRXJK VHYHUDO UHVHDUFKHUV ZRUNHG ZLWK
GLIIHUHQWELQDU\PL[WXUHV WKHVWXG\FRQVLGHULQJ QXPEHURIV\VWHPVVXFKDV $DOOR\$O&XDOOR\3E6QDOOR\
DQG1+&O+2VROXWLRQWRJHWKHUDUHUDUHO\FLWHGLQWKHOLWHUDWXUH
7KH SUHVHQWZRUN SHUIRUPV D QRQGLPHQVLRQDO DQDO\VLV WR UHSUHVHQW GLIIHUHQW FODVVHV RIPDWHULDOV LQ D JHQHUDO
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)RU VLPXODWLRQ WKH VHW RI PDVV PRPHQWXP DQG HQHUJ\ FRQVHUYDWLRQ HTXDWLRQV LV FRXSOHG ZLWK ERXQGDU\
FRQGLWLRQV7KHVHWRIHTXDWLRQVLVGLVFUHWL]HGE\DSUHVVXUHEDVHGVHPLLPSOLFLWILQLWHYROXPHPHWKRGDFFRUGLQJWR
6,03/(5DOJRULWKPDVSURSRVHGE\3DWDQNDU7KHGLVFUHWL]DWLRQFRHIILFLHQWVDUHHYDOXDWHGE\FRQVLGHULQJ







IRUSUHVHQWVLPXODWLRQ7KHVROXWLRQRI WKHHTXDWLRQVDUHDVVXPHG WRFRQYHUJHZKHQ WKHUHVLGXDO LVEHORZ IRU
FRQWLQXLW\DQGPRPHQWXPHTXDWLRQVDQG IRUHQHUJ\HTXDWLRQ
5HVXOWVDQGGLVFXVVLRQ
7KHSUHVHQWZRUNGHDOVZLWK VROLGLILFDWLRQEHKDYLRXURIHXWHFWLF VROXWLRQV LQD UHFWDQJXODUFDYLW\FRROHG IURP
WRS+HQFHVROLGLILFDWLRQFRPPHQFHVIURPWRS7KHGLVWULEXWLRQRIQRQGLPHQVLRQDOWHPSHUDWXUHDQGVWUHDPOLQHZLWK
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6XEVHTXHQWO\FRPSDULVRQ LVPDGH IRU WZRV\VWHPVKDYLQJGLIIHUHQW3UDQGWOQXPEHU IRUPHWDODOOR\DQDORJXH
1+&O+23U 9DULDWLRQRIQRQGLPHQVLRQDOKHDW IOX[WKURXJKWRSZDOOZLWKQRQGLPHQVLRQDO WLPH LVVDPH
IRUWKHVHFDVHDOVRDVVHHQLQ)LJD7KHGLIHUHQFHLVREVHUYHGLQWKHHYROXWLRQRIQRQGLPHQVLRQDODYHUDJHVROLG
OD\HU KHLJKW LQ )LJ E ,Q WKH PHWDO DOOR\ DQDORJXH 1+&O+2 V\VWHP WKH VROLGLILFDWLRQ JURZWK UDWH LV
FRPSDUDWLYHO\ VORZ DV 3UDQGWO QXPEHU LV KLJK LH WKHUPDO GLIIXVLYLW\ RI OLTXLG LV ORZ 0RUHRYHU UHPHOWLQJ LV
DSSHDUHGLQWKDWV\VWHPDVLQGLFDWHGE\WKHIOXFWXDWLRQLQWKHVROLGOD\HUFXUYH
)LJDQRQGLPHQVLRQDOWHPSHUDWXUHGLVWULEXWLRQEVWUHDPOLQHZLWKVROLGOLTXLGLQWHUIDFHDW W  
&RQFOXVLRQ
7KH HIIHFW RI 3UDQGWO QXPEHU RQ VROLGLILFDWLRQ SURFHVV LQ D WRSFRROHG UHFWDQJXODU FDYLW\ LV DQDO\]HG
QXPHULFDOO\(XWHFWLFFRPSRVLWLRQVRIIRXUELQDU\VROXWLRQVDUHFRQVLGHUHGIRULQYHVWLJDWLRQ7KHLPSRVHGERXQGDU\
FRQGLWLRQVFDXVHYHUWLFDO WKHUPDO JUDGLHQW LQ WKH VROXWLRQ ,W LVREVHUYHG WKDW QRQGLPHQVLRQDOKHDW IOX[DVZHOO DV
QRQGLPHQVLRQDO DYHUDJH VROLGOD\HU KHLJKW YDULHV ZLWK QRQGLPHQVLRQDO WLPH LQ D VLPLODU IDVKLRQ IRU V\VWHPV RI
DOPRVWHTXDO3UDQGWOQXPEHU)RUV\VWHPRIKLJKHU3UDQGWOQXPEHUWKHVROLGLILFDWLRQJURZWKUDWHLVVORZHUZLWKWKH
SRVVLELOLW\RIRFFXUUHQFHRIUHPHOWLQJ
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)LJ7HPSRUDOYDULDWLRQRIDKHDWIOX[WKURXJKWRSZDOOEDYHUDJHKHLJKWRIVROLGLILHGOD\HU
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